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(57) Abstract: An ink-jet recording ink (U ink) which is excellent in dispersion stability and dcliveiy stability, is free from blurring, 
QQ and gives an image excellent in color development and marring resistance; an ink-jet recording ink set (U ink set); and a recording 
^ method. The I J ink and U ink set have excellent long-term storage stability. Also provided are: a print bearing an image excellent 
V»0 in color development and marring resistance; and an ink-jet recording apparatus with which the print can be obtained. The IJ ink 
^ comprises: a colorant comprising a pigment and/or dye surrounded by a polymer, water, and at least one compound selected from 
^ the group consisting of acetylene glycol surfactants, acetylene alcohol surfactants, glycol ethers, and 1,2-alkylene glycols. The I J 
O ink set comprises two or more inks of the kind described above. The recording method employs the ink and/or the ink set The 

O print is one obtained through printing by the recording method. The ink-jet recording apparatus has a piezoelectric element mounted 
thereon and has such a constitution that the ink can be ejected. 
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1/ U n — y i/;px-7^;i/ ( p G mH E )> r n i/ > U ^ 
/^^;i/x— 7^;!/ (DPGmME)s VTu 1/ >^>; =3— ^ x^;i/x— 
( D P G m E E K rn If P > ^ U 3 y 7" P ;i/x-7^;K D P G m P E 

i^rpi:fix>y;n— s o-rpt:;i/x— 5^7*Pifi/>i^'j3 
— ^l/^y' y^;i/x— (D P GmB e)n $^rp 1^ 1/ >^ u 3— >' ^y^y\/ 
x-7^;i/ (DPGmP eE)v S^7'Plfl/>^>J ;i/^y'\:^i/;i/x— 5^;!/ (D 
PGmHE) «:ir<&^Jf5c:i:AJ-eta*s. r;v=3p;v«AS;*:^<3&SJ:®^7k^4As 

:i/'yn-;l/x-7^;^M^±^ V (hU) x^i/ >Jn-;i/^>' :/^;vx 
cciT- (i^) rpt:i/>;j^u=i-;i/ty :/^;px-5^;i/j:{i, 7"Pt:i/>^^>; 

>^^;i'X-x;i/ (PGmBE) (^^gJ6>'^7^-^^^-<y = 8 . 9) j3«fc 
yf/*fcH:i^rPlfl/>^U=J-;i/^y >^^;i/x-5^;i/(DPGmBE) (5 = 8. 



19 



wo 01/96483 



PCT/JPOl/04787 



lis s;x^i/>i5^U3i-;i/^>':^^;i/3:-7^;i/ (DEGhiBE) id = 8. 9 6) 
iSitF/Sfel* h Ux^l/>^'Jzi-;i/^yy^;i/x-5^;i/(TEGinBE) (d 
= 8. 8 6) 0iIi:^V^9o 

0^g*j@^:5i:W^p^M<Z)|RI±l!am^^Sl^r^^«:SMlal::«»^)^ ^^^^^^ 
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1, 2-T)V^Uy^0^-)VtLXit. 1, 2- (^^it4'-l oot;!/:^ 

u =i-;i/gi##:T*^igatt 3 0 &Lr ^b ©i&^jicM-r 5 ei 1 1 s » 
iK^l!t4'-i o©i, 2-r>>i/^i/>^U3-;wis >r >^tt»c 1 5as%ji:i 

1, 2-r;i/^i/>^U3-;i/i:tTl±s l, 2-:/^>$^2r-;i/ (i, 2- 
BD)x 1, 2-^>^>$^;^--;v (1, 2-PeD)x 1, 2 -'\^^1?■>i?;t- 
;l/ ( 1 , 2-HDK 1, 2-::i-i^^$'>s;;t--;K 1, 2 -y'i3>t^:t-)Vm^^ 
If^ztifitt. 1, 2 tT^©**fflv^T^^*siS 
VA©i±x 1, 2-^>^>i^3r-;W:fe«fctf/tfcy:l, 2-'s^1f>i?;t-;i/-C 
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1, 2-'^>^>2;:t-;i/(±x ^>^*fc3fig%~l 5a«%^W^ttS© 

So tfes 1, 2-^^'^>t^:t-Mt. 0. 5sg%~i oas%^;t^ns 

55 (1) 

R-EOn-POm-M 
t o T m^«:-C0¥*&« 5& o E 0 ii P 0 « fc:#:£r S 

So 

Tttx jc^y— ;i/7'^>> i^x^^y— >x h yx^y-;i/7^>x ^ 
5o 
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BuJE®^ ( 1 ) -Vm^fi^ib-^mcDW-i^^^Mli^ 2 0 0 OetTT-feS©*^^? 

<Dmmifi^\:^-P-r<t3i^o J;D»$b<l±l 0 0 OIUTs ^e.lc»*b<{i:5 0 
OfelT-r&So 

5fi«%|jlT^Wr5i:^t:l±x Bi^a!a0m;i^*»?>x lulB^C: (1) TS^^tiS 
^^i:T-fe^U>^y=i-;i/^#®«<4^Ji:©lt*«l : O. 1~1 : 

©»tbV>o dClTN T-b^W>^';ii-;i/|^#®S5t4^J®«?!lilbT»i3^T- 

^ (1) T'S^$*lSfli^«&©»*bl.>^iPa»ix W'^^+fcO. 5aS%'-3 
OM%T'feao 
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(1) -^^^Mit^«^ti^V=i-)V3:^7')mt(Dmmitifil : O. 1~1 : 

it;(l)-e^^nS'fb'&«5i:^U:3-;i/x-x;i/?S2:0fiatfcA$l : 0. 1-1 : 

Mai^ffl^>^j±. S; (1) T-^^nsYb^tii: 1, 2- 
7;i/^^>^^';=i— ;i/a:oafitbi$i : O. 1~1 : 1 0-efe5CD*s»S bV^o 

uf/*fcttiK^I8c3~i 2®T;^^^;^^U:t-;^■r^»5^:^:©A«»*bv^o 
fltJtHis 1, 2-ro7'^>i;:t-;i/ ( 1, 2-PD)^ 1, 3-rp>'t>s^:r-;i/ 
(1, 3-PDK 1, 3-y^>i;-;i/ (1, 3-BD)s 1, A-Zf^>V:ir 
4-BD)s 2, 3 -^>:$^>>:^-;i/ (2 , 3- PeD)s 1, 5-^ 
;i/(l, 5-PeDX 2-p(^;i/-2, 4 >5^;4-— ;K 1, 
6-^:^-9->$?;r-;Ps 2-Ji^;U-l, 3-^^Pl?->i^:t-;K 1, 2, 6- 

S-f >^®ttm±#-?'^ ^^'©a^^B&^T't Sfe«&s >^©ig* D * J; D 

iltm$^<4 *«l«-r S c i: § a o 

*^BJi(cffiv^5Cli:As■r'§-5lli:b■ty:^ 'J^H^x ^M!S> fe^v^ti 
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n-x. M/:t-:^s a:i;x;VD-;^> 3:ij;^i;h-;K T^b^y-;^^ =^^n 

y^^Y-x^ v;i/4?-:^x 

-bPt::r->^x h U >s fi^:tUrf||> >f V 

7.^ -ff^p^h-y^s T)lY>ms ifJli/V-Tss ^;i/h-Xx •teDb::t-^x ;^ 

drm^ -^i/- h-;K v;i/t:h-;K ^^i^ h-x^ ^i/V h-)\/pmi^ti^o 

:^%mi^^\>^rm\i^^fi^±m<Dmm(DWtm*ii 0.05 %aMw±T* 30%m 
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ic; (2) 

A- (EP) n 

Cil-Cs Buiii®^; (2) lc::fe(t-5nf±. 0. 5~ 1 OTfeS©#»^ bV^o n 
^e>fc:s lifjIS©^ (2) tc:j3fcJ'Sni;:J::5Jil?agbW (EP) A^x^i^v^J- 

ByxE®S; (2) T•r^^^^5<b^tI©¥«:9•^a{±^ 1 OOOiJJlTT'feS 

±^-&k:< ^fes :S'^*^^©gl^tt. m»¥^^^« (Mw) /i!c¥ 

J^^^fi (Mn) >bsi. 5iu±t?fe5eii:W*bv>ASx 1. S^Ti^g^f^ 
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i^«i4^3iBj^ ^mmns mm^n. mitmn. ^nmnmm$t^m. mmi^^i^ 
Jistfcb-ctt^ T-jm^ (Tv^i/-^. 

y>mn. Tyv^^jymns ^•)-i'')Yymm. v:t^^ymn. ^^^y 

y > y ^7 if ASffiMf ^ 5o 

<«x felT©*-'i^>:r^y^Wj^^ti^o ■r^t»t>> H^'fb^M® No.2300, 
No.900, MCF88, No.33, No.40, No.45, No.52 ,MA7 ,MA8, MAIOO, No2200B^AJ. 
•nuy\f:T^^(D Raven5750, Raven5250, RavenSOOO, RavenSSOO, aavenl255, 
Raven700 mifi^ #^^«y h^M© Regal 400R, Regal 330R, Rega 1660R, Mogul 
L,Monarch 700, Monarch 800, Monarch 880, Monarch 900, Monarch 1000, Monarch 
1100, Monarch 1300, Monarch 1400 ^tf ^ y'^v i^-ftMO Color Black FWl, Color 
Black FW2, Color Black FW2V, Color Black FW18, Color Black FW200, Color Black 
S150, Color Black S160, Color Black S170, Printex 35, Printex U, Printex V, 
Printex 140n, Special Black 6, Special Black 5; Special Black 4A, Special 
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jnz-ccu-^^^vi^m^ti^mntLxii. c. i. if^pt>h-fxD- 

1 (77;^ h>f 2. 3^ 12 (i?:^TV^-f J^P-AAAX 13. 1 

4. 1 6. 1 7. 2 4. 3 4. 3 5. 3 7. 4 2 (M^^^b^K 5 3. 5 5. 7 
3. 7 4x 7 5s 8 1. 8 3 (i?;^r\;>f o^P-HRK 9 3. 9 5. 9 7. 9 8. 
1 0 0. 1 0 1. 1 0 4. 1 0 8. 1 0 9. 1 1 0. 1 1 4. 1 1 7. 1 2 0. 
1 2 8. 1 2 9. 1 3 8. 1 5 1. 1 5 3. 1 54. 

v■^?>^^>^fc^ffi^tl-5M3|s^^:tTtt. c. i. \^^^>vuy i. 2. 

3. 5. 7. 12. 17. 2 2 U U T'V h 7 h h ). 2 3. 
3 1. 3 8. 4 8 (Ca). 4 8 (Mn). 48:2 (71- x'^ > h U K2B (B 
a)). 4 8:2 (7l--T^> hl/^^ K2B (Ca)). 48:3 (M>-v;^> h 
l/y K2B (Sr)). 4 8:4 (;l-v;|^>M/y K2B (Mn)). 49:1. 

5 2 : 2. 5 3 : 1. 5 7 (Ca). 57:1 (:/U U r> h*-^ > 6 B). 6 
0:1. 63:1. 63:2. 64:1. 81 (P-^J/"^ > 6 Gl/-^^). 8 3. 

8 8. 1 0 1 i^/uifi^)^ 1 0 4. 1 0 5. 1 0 6. 1 0 8 (* K^e7Al/^y IF). 
112. 114. 122 (^:^^> K>'x'Hf>^). 1 2 3. 1 4 6. 1 4 9. 1 

6 6. 1 6 8. 1 7 0. 1 7 2. 1 7 7. 1 7 8. 1 7 9. 1 84. 1 8 5. 1 

9 0. 1 9 3. 2 0 2. 2 0 9. 2 1 9. 

^>T>-(>^timm^fi^mntLxt^. c. i. t^p(>h:/;v-i. 2. 

3. 1 5 (7i5'P$/T->:/;i/-R). 15:1. 15:2. 15:3 {yifJ^i/ 
T->r;i/-G). 15:4. 15:6 (7 ^J' P ^'T->:r;b-E). 15:34. 
1 6. 1 7 : 1. 2 2. 5 6. 6 0. 6 3. C. I. Vat Blue 4. C. 
I. Vat Blue 6 0. 

^^U-V'f >^fc:^ffl^tlSM3^iltTt±. C. I. i^^pt>b^y->l. 

4. 7. 8. 1 0. 1 7. 1 8. 3 6. 

ab<tt0. 0 1-0. 1 5>am®3K?*>e>&SMW»tbV%o 
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MS©M3^ (^^^•U•T-T•^^^tlTl^^l^) ?&^f[^Jti <fco■C7K4't:^fc$-& 
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(a. 2s 3*fc(i4) -T;i'n:Sri^x5^i/>s 3, 4 - s^p< 1/ >s a 
-7xr:;i/;^^l/ys i^b:r:;b^>^?x t:-;V:)-7^ lx>s t??^^)lT5,^ ( 

^y7'Dt:;i/T^'>;;i/r$ Ks N, N-$^pt^;i/7'^y3:^;i/5'^ Ui/— hs r 

y^u;!/^^ Ks N, N-J?x^;PT^u;i/y^ h\ (pt^J') t^^uI/- 

s^oi^u^^y T^yi/-hx rD!i<:^s/*, 

i/-hs ^/^D'viips/;!/ {^^) T^vu—hs ^>-y)v (^^) 7^';b-h 
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, 5-^>^>-:^:t—)K 1, 6-'s^-i^->s;;i--;K 1, 8 Vi^it— 
Vh:;^>f v:/^Dr:hu;K )iK<b'<>y'f;K mmm. ^ 



31 



wo 01^6483 



K:T/JP01/04787 



32 



wo 01/96483 



PCT/JPOl/04787 



v-3&s^fflt?t5o ^s^*;i/a-&l4^y V— i:bT«:> ^j?* 
i^;?<^;i/X^^>'x ^d;i/X^I/>s i?^i3)Vx^]/>^ ruAx^i/Vx p- 
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i/x^;vr^' U U- hx 2-t KD^ri'rDtf;i/7'^y 

:^i/x^;M^^y ix-h, 2-t KD^i/rDt:;i/;^^tJ7y i^-h, 

Kp<^;pr^>'rpt:;i/r^ Kx u;!/^^:^;!/^^^^^;!/^^ Kx 5^^'; 
;i/Kx^;i/T ^jyu i^jvT^ Kx p« ^ ^ y ^ )«x ^ ^ ^ ^ y 

x^;i/r^y 7'Pb:;i/x u;i/K7^ yx^;!/^^ h\ pi ^ ^ 
rp ^ Kx p« ^ ^ U ;i/Kp< ^^pt ^ x^;i/t ^ Kx ^ u ;i/Kp< 
T^>'rpt:;i/T^ Kx p<;J^^ >J;HKx^;i/t^>'x^;i/T* h\ pt^^^y;!/^ 
x^;!/^^^ :/Ptr;i/T5 Kx U;i/Kt KPdE^i/pt^;i/x p<^^U;i/iKbF 

-tf>x r U;i/- 3-S/^^P'v=^-9->rntf:t^-bx l-r>;;i/-3, 4-i^p< 
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l/-hs 2-t Kcr^rJ'rDt:;i/pt^^U Iz—hs 2 -t KD:3\ri/y^;i'Ti^ U 
U-h^ 2-t KD^5/y^;i/p<i$^^ y l/-h, /^••jx^l/>^7'Jn-;i/4 0 0 
T^O]y-h^ Ji?yx^U>^i; 3-;i/4 0 Opt ^^"J iz-hx N-b Hd^$/ 
x^;UTi?U^-h> N-fcKD^^>x^;i/^^i^Ul/-h^i)S^{fe,nSo T 
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y v-0;^{*:^i:bTttx T^UP-hy;K 7TP-hy;K y^-)mi^y 
;i/Jt@i[©IIHAsi?* b<^ J:?)»*b<tt3~l2 =^)Vitnm(DmmifiiS-t. b 

2-T\;if;^ i2-^^))/ru\^:t>T5.i^» -mWt^. *fel±4, 4-7'\;. 

p<;i/*7'iJ'>0flbfcn- K7'^>;i/^;i/*7'^>s n-:ti5'^;i/pt;i/*r^>x =^ 
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7^ X^l/>-T^ U;u^^a-^^*i:N 4?>;3:;^7";k 5}^U7'^ 

Hs jK'j-f ^ h\ jjiue^p^y. T'^yi^a^i^ts ^sm'^^uv-^ -^i^^Jt^u 
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^vym^m. T)^^n-)v^^n. ffyxi\'y^mn^}i<om 
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^«;SVTi'D^-f >s pi^i^Di/'fys rU;i/T;bn-;K 2-x^;i/^^r 
i';i/^:t^^»;3i/-hs a-7^;vb:;%x r-7^^n^^>x 5^ 

^>9^>^ a-pt^;i/X^l/>^-fv— (2, 4-J^7x2^;i/-4-p<^;i/- 1 
h5-b>s 1, KD:h7^l/>. -f>7=>s 1, 4 - D^dpl^-i^oi 

m-^itsmm 3 0-^1 o o'c.»^b<y:5 o-s o-c-^ i~i o^^fffc^s 
^^ffi -r ^ ^ * ;i/fi^iii&jSriJs ^ y V ic J; t) MM^^ n ^ o 

li6D^B^©Mii^**e.s 1 0 0 0~5 0 0 0 Oi{)S»^b<s ^e)t:«F*b<{±l 
0 0 0~3 0 0 0 0T•fe5iIi:AJ^eF*b^^o 



39 



wo 01/96483 



PCT/JPOl/04787 



T-t bT^4^ 3^x4^x^;i/p(^^^ u v- v^t^mf^ 

U l^-h^y^-^&Jfj&s^lf ?>nSo 1, 3-i;;r^V^>-2-P^>-4-^ 
;i/a^^-rSt^^-i:bT{i. «f>lx.«s 1, 3-S^:t^V^>-2-;t>-4 
(^^) T^Ulz-h, 1, 3-S?;r^V^>-2-;r>-4--f 
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u ;^^ pi ^ ^ y D X h ;k S^^ br-;i's t ^ y v - ;k ^ ^ ^ y ;i/ 
^-Y v4^;i/-;k y;!/^^^ y:c^;K 7^ y;i/^T^y :rDi^;K r^y 

y;i/^pt^;i/7'^>':rDi^;K y;v^3i^;i/ 
7'^y'x^;K y;p^x^;i/7^ y'T'Db:;!/^ y ;i'^T^yx^;i/7'^ 
h\ T^y;i/Kr^y7'Ptr;i/5'^ y;i/mp«^;i/r^yj:^;i/T^ h\ 

y ;i/Kx^;i/7' xjyxi \^)]/t ^ h\ ^ ^ ^ y ^ h\ ^t^^^v }vmT 
^>'x^;k ^^^y;i/^T^y rDi^;K ^^^y;i/^p<^;vT^yx^;K 
;<^^^y;i/^^^;V7'^y7*Di^;w ^^^^ y;i/^x^;i/T^ yx^;K 
y;i/^x^;i/7^>'rpi^;K *))vwtTX^3^^)VTX 
TK^yxi\^)\/TXY^ 7t^^y;vKp<^;i/T^yx^;i/7'^ >(^^y;b^ 
p<^;i/7'^y7'Pi^;i/T5 Ks p<^^'y;i/^x^;i/r$yx^;i/7'^ Ks p<^^ 
y;wKx^;i/T^y'rPt:;wT$ Ks y;i/Kt kp;^^;»<^;k T^y;vK 

- 2 -t Kp:^[^S/x^;K y;i/^-2 -t KD:^i/rDl^;K 
tKD:^S/p<^;K p<:J'^?y;i/^-2-t KD + $/x^;b, ^ ^J^^ y;i/^- 2 - 
t h*p:^->rptf;w N-^^P~;i/7i57 h\ r y;i/r;n3-;i/^*s# 
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4'-S^7^y $^7x— >> 4, 4'-s^7'^ys^7x— ;i':;^;i/*>^ ^S/T" 

i>UD-r;ps, ^^^UD>r;i'S, rD^:^;i/*, br:nU7=>s, tr^i/>aA^ 
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^UD:3^ri/;^.:t'^>^;i/^U=i-;v) ri^'^-hx 1, 3-:^^U>yU3— ;i/ 

2, 2-tr;^ C4- (T^UP^S^) rp/l>, 2, 2 - bTX C4- 

(7^ y a^i/x h^r^) 7 3i-;i/:i rpyiy^ 2, 2-t:;^ C4- (r^Un 

u>y uu— y I/— h.5}?y rnifix^^^y ;i/i;^^^j7 u ^^ 

1, i, 4-:/^>i^:t-;i/^:?^^ 

2, 2-tr:^ C4-' (p«^^«;d=^^) 7ir:;i/D rD71>, 2, C4 

- (pi^^UD^e/xhdf-e/) 7x-;i/) rp^'ix 2, 2-t:;^ C4- (^^j^ 

^yp:^>>xh:3lr>>i?xhJp^) 7ix;v) 7•p;1>^ 2, 2-br::^ C4- (^^ 

^^ljD:^i/Xh:^e/4^-Uxh^i/) 7xX;UD 7*P/^>^ 7^ h 7 l/P ^ tT:^ 7 
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xy:^u h-^W's^^-y-jjt^^y ^ y-feo p< ^ y i^-h, tb*o 
^s^t:>'^•y >^^;^-'^>^;i/^yn-;i/i;^iJ^^ y i/-h. i;^>^a^yxy h 
t HD^i/'^i/^pi y u-h^ h y p<^n-;i/yD;i>5^ h^^ 
^'^y ^>^xy;;^y h y y i/- ^>^aiy;^y h- 
;u7^h5p«^^y h y^^y-b-D-;i/-:^p<^^y v-hs hy^t^D- 
;i/rD7^>hyp<^^y hy;^ (pt^^y p:3p^>x^;i/) ^rvs^r^i^ 
ry;!/^^^ y u— $?7'y;i/7i5'i/-h^ s^^y 

0 1-0. lom^-^migmwiSi^mmt^cDifin^Lx^x^o o. oi*a®j©^ 

le^i^Jfctrr:;!/^, 7'y;i/X, T^yn>f;i/S, ;<^$'^y D>f;i/*, rn^r:;!/ 
^jy^Ax ^^Ti^^-e/Ax y «i7A, 2, 2-Tyt:x (2-p< 
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"rMfiJtl?0. 3-1. 5©$gBBT-Jilt^^^ixS*Sx «fe^j0¥iSlfc^g*«4 
0 0 nmJetT> b < tt2 0 0 nmlUTT-> Mjg^OTlcffltl'O^mMlfettai: 
iK2k<4»i:*^1-5fi^f*:CS*t- 57lc^ttt)H*^l 0 0 0 p pmJL:ilTi:«iS«t 

^i:*Wrsfi^f*:*)b<j±^li^pJi:SiS-r5*>©i)SM^tb5oiint:ctoTs 
-flg«It:fflv^^^lS^a•f[^R)■^IStiBM^4^Rl*^fflb•cSlBbfc«fi^J?&fflv^fc'f > 
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*^BJifc:fev^Tfflv^^>^^s^^i^4^>'T-l±^ tr-;v», 7U;v», T^UD 

^$/;^:t^>^;i/^U=i-;i/) T^^^-b^ 1, 3 

ui/-h. 1, 6-^^-b->i^;t— ;i/$^T^';i/-hs ^5j-'^>^;i/^yn-;i/ 

i^r^uiz-hs rDt:i/>i'"»;n— ;vi?jr;j7ui/— hx jKuratrvv^un 

-JVi^T^VU—hs 2-tKD^$/-l, S-i^T^UD'^^i^rD/tx 2, 
C4- (T^UD^JIPS^) ^xri;!/) rD/t>. 2, C4- (T 

X h^i/ . i?X h^^) rD>'1>, 2, 2 -If;^ C4- (r^J' 'J 

>^;i/^^Un— ;i/$;ri'Ui/-hs 1, 4 >i^:t-;PS^T^ U ix- hx y 

7'p^fc:x7 3iy-;i/As^7'^ y h y ^y-fep-;i/i^7'i^ y i/-hx h 
y^^D-;i/rP7i>hy7'^y i/-hx hy;^ (t'^ y p:3ee^x5^;i/) ^vs/ 
Tjti^—V-. x^i/>^yn-;i/i;pt^^ y b-hx i^x^i/>^y 

^'^^yp-hx hyx^^>^yn-;i/e;pt^5'^yi/-hx 7^h7x^i/>^y 
□-;i/j?pt^^y i/-hx jJ?yxf-i/>^y3-;vi^p<^^y u-h^ rpti/ 

1, 3->^^i/>^y=i-;i/i?^^^ y u-hx 1, 4-:/^>s;:t-;i/S^^^ 
^yi/-hx 1, 6-'\:^-9->S^;t-;i/$^^^^ y l^-hx ^;r^>^;i/i7yn 
-;i/S^p<^^'y i/-hx 2-kKp:^s^-i, 3-i^>?«^^y p^r$/7'P-'i>x 
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2, 2-\^7. C4- {?^^^f)r3^t/) 7x-;i/) rD/t>, 2, 2-tr;^ C4 

^^VU—h^ ^>>5r ij ij ^ ^ ^ ,j ^_ ^ > iJ' Ou U U h — 

;i/rp/^>hUpt^^y hu;^ (pt^s^^ UP=^i':i^^;W 'f vi^r^?!/ 
T-«>5o 0. iaM%*si©j©^a:;ia3f©*!iap©±#x >'X;i/©BMtt)x at 

Sx T^UP>f;vs*fc«:p«^^'UP'f;u^ rp'^r:;!/^ b:r:U7^>^, t: 

i/>x s^p<^;i/x^i/>x ^'p;i/:;^^i/>^ s^^p;i/x^u>. rpA:^^i/>. 
P-^'P;i/^^;i/;^^^>x^:^tr:;i/^>Hf>^0;;^5=-l/>^#«:;T^ U;i/^x 
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S/3i^;i/7^U I/— hx 2-b h*D*i^rptf;i/7^' U P-h> 
^i^x^;|/pt^^ U l^— hx 2 -t Hn=^$/rDb:;i/;><^^^ U I/- 2-bh* 
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iiSiP^Tx 4 0-10 O-C-ei 0-6 0I^S«^H*&^-&5Clh6:J:oTl!5*S 

^bl§5^yx'-J:©;^»tI^UT> 0. l~5«»%*s»tL/<> <fcD»tb 
<«:0. l-3mfi%*»»*tVNo ^mtL<\iiis ^m^lQ-S 1 6 9 0 9 

^<i«l3i<&^rSfi-^i*^<&#Sfe«)©S-^il^^Ji: bTtts U •> As 

Ue^A. 5iilMT>^-<>A. 2, 2-7'V^t:;j^ (2-p(^;i/rDlf 
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*T•$>nlim^o ^i^iDvm-^iimthm. hrn>x. ru;i/*> t^ou^ 

>fj;v:i?:af^>;i.s, th*P^i/;wft^ r)vzj=3^i/m 

mamm^m&tii. tu;i/Ss ^^^^ ';D>r;i/*x p<^^ ';p^;i/Ss 

tfe^Tktt^tts *;i/5i?=3Fi';i/^ bFD=^^;v*N 

:^il:fe<fcr;f^ixe.0i^ : u;i/K^t«^<*^ u;i/ 
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^t:-;i/-^D h>^#ta^^s Bmy^=-)\^-T^ V jvm^M'^i^faii^ommif 

*^ i3)l^^^->)V&, ij)\,7f.-)l^^ tKD^i/;i/^, :fecttJfiitie»£DJg3&e)t5 
fc: m 4 Si 7 > ^ X A e» S P A* S*^ ^ ix S *fe © T- * 5 C i: *s» t L < X 

U ^> jliR^ ti5 % S i: bl^o ® 

^tt^PJ©m<*^fi<Jfe^Ji:UTJ±^ ^41^1184 9-4 6 2 9 iRf4^5|Zi_2 4 

1 4 2#i&^, i^Piiee 2 - 1 0 4 8 0 2^^&^{cfB«^tiTV^S«i;d5&Tx:4- 
>tt©TU;i/^^«:> ^N^6 2-2 2 1 4 3 l#&#^c:fBi^^^^TV^sa;^S: 

T-7i->\SL(Dyo^:^)mmi^ ^mme2-3A 9 4 7-^^«, ^Rfungs 5- 

1 1 5 2 5-^^ffifc:S«^n-CVN:5J:^:fe7'-:t>tt©7^'U;i/Kil^<*:x 1^42? 
IIS4 6-34 8 9 8^^^8, ^11165 1-3 02 8 4^t&#{ci3®^nTV^S J: 
'?i^T-:ty\i(D4 ^::2ymmmi^ ^45r^5 1-415 l-^^m, ^^^5 1 
-3 0 2 8 4■^^^t:IB«^tlTV^SJ;^J^:T-:r>^40x'l/-f 
18166 2 - 1 0 4 8 0 2-^&«l;:iB®^*i-CV>:5 J;^«;>'-:t>tt©Ty;i/il# 
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i^s iRfiliee 2-1 0 0 5 0 2■^4;t#fc:^«^i^Tl^a<fc^3Q:>'-:^->^407•^ 
y<-)],mmi!^. J|#iH@5 6-2 8 2 0 8^&^t:fBii#tlTV^5<ta^>'-3^> 
tt©7'^'J;^^il«#:^ ^i&HS5 9- 1 2 6 8 l■^^^t:|Be^i^TV^-5c^:a& 
J=.:t>\^(D-( i'nymmmi^. i^H^S 9-7 4 1 0 2■t^^^t:fB®$tlTV^ 
-5 <fc 5 1/ ^ ; 4-6 5 8 2 4 -^^Jj^CS® ^ 

*^B^t::^3V^T^ S^tt^®^tt^JJ:bT{±^ TfB®iS (I) ^fcli^ (I I) 
■e^^ns^b^tI*s»*bv^o A il) ^tc^^ (II) 

•e::5ii:*«-C§:5o ^ (I) (II) ■C^^tLSfi^<4#MMt4^Jtts 

^fJ^^tt (f^t)-^. J|?S[^l^±©Jl«$B5jfr5CihibST-^S) tiRftStiT 

fcs (I) ■C^^tiSM'&ttMtStt^PJtts iRf^¥5-3 2 0 2 7 6^&«. 
^Il¥l 0-3 1 6 9 0 9^&$8fc:j3V^Tll^^n:fcfe®T-feSo 



(I) 



CH2=CH-CH2-O.CH2 



R 
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tbv%a^tt#®«ttjtfij«:, Mii^m^^Tmo^ (I I I) - (VI) lrJ:oT 
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(III) 

C3l2=CH-CEbCMpfc 
Q)Hi9 \\)/ O-Okr CH-0-(QiH4-0-)io-SQ3M 

(IV) 

CsHjj yX)/ 0<Xkr CH-0-{C2H4-O-)i4-S03M 

M=Na 

(V) 

afe=CH-CIfeO-CH2 
<AJ)-—(>CHz- CH-O-(C2H4-O-)6-S03M 



(VI) 

CgHiT \\)/ 0-CH2' CH-0-<C2H4-0-)4-S03M 

M=NH4 
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1 0'rM*«NH4-efeoT. ^ (I I I) t^SrSo SE-2 ON{±x SE- 
^tzs S (I I) T-m$n-5»^i4l^®?S<4^Jtt^J^T03iDT*$>§o 



X ; -SO3M, -H 

0®^:&^U Mti7';i'*U^JSx T>^-'>AJ®> *feli7';i/*y— > 
R' ttx C9Hl9-$fettC8Hl7-•r♦fe5^:^:As»ttv^o 

H-xm^S^Ht^^a^^^^TD^HSi/U-X (r^^TD>HS-0 5> HS 
-10^ HS-20s HS- 1 0 2 5). T^TD >RNi/ U-X (RN- 1 0^ 
RN-20^ RN-30x RN-50, RN-2025)^ D ^ Ti/ 

U-X (::::a-7D>5^^TN- 1 7 7E, S-5 1 0). MmitmA^1&<DT7' 
*UTV-XNE->U-X(NE- 1 0,NE-20,NE-30,NE-40, 
NE-5 0) i3t^1fim\if^tlZo 

a-^i4#®«tt^J®^Jnay:s M3^:fea;yf/*fcy:^3|snc^LTs 10-15 

0 mm%mm<Dmmt^»^ «fc!5»^b<ji2o~ioo a*%eg0iSH 



(II) 
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tits 1 5 omm%&.'r<DmMmtt%!itiix^x. mn:^xv/^it\m 
#fe5v^tt^l#ll¥8-5 9 7 1 5^^mi^mm^nx\,^^ Xoi^imnnw^^^ 

r't}]/ithrz^<D. W09 9 5 1 6 9 0 tfBi^^tiTV^S J: ^ 'Si^Bfc^?'; 

^ifim-^LtzMn. ^m^^ms i o 3 3 s o-^\,zmm^tix\^^^^^w\tiJf 

(WTs "SPp" ai^feVA^) d$ll~14ca l/cm»©®fflT-$>t)> Is^-Ds 

m^m^omm^^^^ ^-^ tmmn'^v^-<Dmm\^^^^ ^-if torn i&,r. 

"ASP" fc^V^d) ifil. 0 cal/cm3«±■C^S©*s»Sbl^o CIClTfs 
SPptt. ^Uv--©^2|ctt, a[zK14*^-r*>©-e, SPpAsilcal/cm 

3(j«i 4 c a i/cm' ^m^its^^ui^'pxir^V'r-ommifim^'oxy^mm 
ifiik^^fixm'&m<DU^^ifim:KVs m-^iz^-oxmrnommifi^^fi. nt 

m^^tt0^jb-¥>-/X;voeg*t)is4C^v^o bfe*«^Ts SPpttx ±|B© 
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e,) t=E)Vim (Av,) TfB(DFedo^s<0^5iJ;t)t^•^LT^#fe^iT• 

<F e d o r s©3$> 
8= (SAei/SAv,) 

n-T^-f >^©S1^#^ 1 9 8 0), 5 4-55'^-^;) 

^Ptt^iv^-iS^tt. ^^#^^^»^,©t^». m^mif^^omm. A-^yr 

*fex r|i3»:fej:Ut/^fcy:^3|^^Q^t-S#Uv~j®i?fiBiH:x 2 0-2 0 0 
K0Hmg/g©|gfflT-feS^:J:3t)S»tb<> 6 0- 1 4 OKOHmg/gh* 

-1 g4'fc:"^*ns>b;i/;j?^ri/;i/Ss ;^;i/jt^>^»^©^»*4'|p-rs©fc:^-r 
BuE'J?y^-©®flfiA*2 0KOHnig/g*SI©m-&{±x «€5^J©7Kttli<*:+ 

5'CJJtT'efe5©*«lf*bV^o ^Mfc::feV^•r*fgBJi©•Y>^*fflV^T^^l$E■?»'f 
>^$^:ii>;/ M3i^fflWfflp<5=^T^©fai^ii{*:t:ff^-rsi:. 
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if (Differential scanning calorimeter) t J:5#S$8^lc:<k oT^S>iifc^M 
»]f>nTl^So :*:|g^§t:feV^Ttts ISl^^M^ati- (DSC) Klct 

j^-:>xn^titciis^ :^mmu&^m\^^tzo ^mmo-f y^^m\^^xnmm-p^y 
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fix. mi^omt^\i^mic^mtzt^::tifiX^^o *^B^(;:43V^T{±s 

fc: 1 Ommx 1 0 mmOfg^t 1 0 0%du t yT-^^J' WBO bs fifr^ 
> ZEBRA PEN2 (iS:^) *fflV>Ts 5 0 Og^^fiT-ji^l Omm/# 

#S©T%Cixt<fc D>5J^UT-©^Mtt<&|qI±^*SCt3{»s-e^S*>f>T-$»So 
|jil±s M3|B^43J:V/*fcl±^3^*JJ?Uv-T^^b*:«fe^Jt:ov^TSiBJibfe 

<4s ttm$^<4t:^ti> fiailc*):fcoTs >'X;i/©ig* D *>«:<x ^^bfeW 
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■r5©T-.M3^:fe«ttf/*fet±^3|s^A>f,fljifSlbfc:< <:feoTV^S*)©i:#^&n^ 
fca:^3^<kDJJJillbfc:< <x tt. a-^«:*«m^^PJC J:oT0«lbfc: < v^©7?^ 

Cfe«3t>»f>liJiaibt:< <x Ltclfi^x. >^©)te«^iJO**^^bt:<v^o <fc^ 
T- § S 21 V^ a *J * W bs 1^3li8K-^S^«a±T-+^«t WBO «m S A^T- ^ 
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*^Difc::feVNTi±s *l6W©>f ^^S^x'V MBSffl^ >^fc:±fB©KfJg^Jfc^ 

NS-8 0 0P : nk±i-i}-t^m::i:Mn^^n) m)IK^i^Tl^5o ^ti)]^T)V^ 
(^J;?.«NS - 5 00 Ws NS-80D. NS-CG. NS-TM^NS-RS : 

BD2 7'P^-fe;i/GXL> rp:J|r-fe;i/LV^ rP^-fe;i/T N : JJt±-!f ;^>>b m 

a), T^rz-t^-f KB I 7=--9-'f FN I PA : i>jL±-^is^itmo^mm^^^) m 

)R^tfrv>So :/Pt-hPr;i/ii-;i/*W^^^i:-r5'b©*J (^J;t«rpy 
KBT. ^T-!^^ KAS : Ji^±:^:tf-b'^bJ^X||;^^^:^±) tUM 
^tiTV^So ^p;i/^S^l/y-;i/<&*afig^^-r:2)4)®*s (0!I^«PCMX : :h 

NS-BP^ T^n-y-xf KB I T-2 ON^ x-l^-'f KSPB^ l^n-fey KHPs 
•T'f ^PX^y hS 5 2 Ox hSK2> 7=-1?->r KNS - 1 0 0. 

■y--Y KBF-lx KC3H^ i?-:^-fey M 6 1. T^n-^-^f KCSA^ 7= 

-1?-^ KCSTs 7=--y->f KOMPs T^riiJ-'f KXR-6x 

-1J->f KNM. ^;i/7=:^'rXN7 6 Os 7^-1^-^^hP4. y'-iy^y - 8^ =r 
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^^tS- 1- * % cD:fe J: > X ^ V ^ r \; P > Wa^^S- i: -r S CD As^m As;^ 

^tc. mm\(DmMm (a) *«o. o iafi%~o. iafi%T*^t)x buIB^ 
M^j©»» (c) *so. oisa%-'0. 2sa%x-$>t)s a+b + C](jso. 

0 3ag%~0. 8afi%tfeS©*««F*bV^o 

I. 
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mm<Dmnm. (a) ifio. o i«M%*^«-ei4x -o^ommm^ifii&i. 
tfex ^Ji^;ryM3i^j0«* (B) Aso. 0 iaa%*MT*tts ^a«cD^ 

») Ufcittm^fe J; D fim^ 0 i: -r * i: **-c- 1 s o 

mmm. mmmmm. n^mmmm. v^mmm. mmmm. mitm±m. f^mm. 

)K roif i^>^U3i-;k i^rni^i/>;j^i;3-;K h y rDl:n/>^lJ3I- 
^UrJ-;W 1, 4-:^^J'>'i?:t-;K 1, 3-:r^J'>i^:t-;K l, 5-^> 
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;k p«^y-;K >^^y-;w ruA^-)K v7'D>'iy-;i/;&ifcD^^^i 
^ \^wmmm] w^\.<. ^ *^t* < % j; 

rttx 4^>j:r^S/x^i/>y -;1/7i::i;1/x-7^;K JJ^U;r^i^x^i/>:5i-i^^ 

S/x^i/>r;i/^;i'7y;i/x-7^;K Ji?U:t=^^>x^u>;ti/'f ;i/x— 
i;;i-:i|rS/x^i/>7'>y;i/x-5^;K >l?';:t=^^x^i/>7';i/:^;i/x— 4? 
y :!ir^t^T)]/^ U >T;i/^;i/x-7^;i/;fe 2f ©x-^;!/^, y >i-:^ri/x^ w >:t 

br^>^y^i/x- v;i/if^>-fe:^^2i-i/-hx >i<y:t^i'x^i/>^y;t 

l/x-h^ i<y:^^$/x^l/>:;^7^Tl/-h3&i:f©x;;^f ^0flb7y^7 
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4i|Rr>^^«>AJg (v^ h^p(^;i/7>^-'>A«iif)s ^m^ue^A. 

ttc. ^^Rao-f >^i^x^y hlB^ffl-f >^{is M5B**^4 5mN/mJitT 
T•*S^:hAs»*b<^ ^e>t:»tb<lis 2 5 ~4 5 mN/in©|gHT'$):5o 

^ >^©M5i::btts >^<£m-rs#^^©s®-?>iiifiKJt*ir<£p^-rs 
v-©!ittt*s a^^^v— ^^©flb©s^&^J<^^^t-i>^li:tc:J:oT^ 
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It. -^-^y^^y^s -(x.u—(y^. i/ry-fy^mi^zr^^y^^y^oAm 
o^y^f^m^^m.^'^tf^tz^. Mt:^ -^-^y^^y^. ^:i.x2-^y^^ 

> *iffl»^t5"&S ^1 i: § 5 o 

^^^xmi-^^^wSiisWiXtb^x. i?immo-(y!7VaLV y^nm^y^if^ 
h.fz^y^i3-v^) m$k(D-(yi7^;:sL^y hmmm-(y'i^^mmt^-(y'!7 
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^t^:^^yVmmm^>^^. Xttx *|gfl)it:^S>f y^J'-by hA^miit- S'T^^ 
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0-3 1 6 9 0 9-^^5j#fc:iae^tife^Jig«?iJl 

ic^ttssi) 1 0 o««^»i:^5; (IV) nm^n^m^^^mmmi'ry'njVTv 
-:/sE-ioN mmibm) e os»aji:?&*2 s osMias4»tiin^Tje^^ 

1/- h 5 1 aaas. ^ ^ ^ >; i o asg5i:±iB«^tt#iBM<4S>j i o mm^ 

fc5i5SKAU»>Al«a«Pi:2kl 0 0«Mja*®^bfeaflit>*ilMU iiti* 

pH8mt:il^b> 0. 4/zm®7^;i/i$^-T*5?ibTiffi:^JiS^^I^*Ufeo 

-K^^r^-^^^^^t^^^^ai^^v^f hvy^UPAlBO (Leeds & 
Northrup Microtrac UPA 150) -^^i^n^^^m^Ltct^^^ 1 
0 Snm-efeofeo («c) SlilSk^acMllftgti- (^M^SfJftS 

ffl-rDSC) DSC2 0 0T'^fe^Jl-l©;Jf^Xfe^ia^<&«9^Ufei:C15s 3t 
^mom U X'-® vXfei^^Ji 1 0 "CT-^o fco 

(«fe^Jl-2: $^r>af6SiJ) 
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*-7i?>y7y^M«*C. I. If 1 5 :3 {my^ui^T=. 

>M*4:^^UT>hM) tf^^ifew^ii^ Buia mm} 1-1) tmmo^miz 

^gfh (^MjtaE^fifi- :DSC)DSC200 T-Jgfe^fiJ 1-2 ^J^lEJ^Mg 

ii-if^>zr^y^mn^c. I. tf^pOMxy Ki 2 2 (s^p<^;^^:^^'y 

^7UT>hgt) fcf^^felil^tts iiffB immi 1-1) fcPl^©#^ 

mmmm (^n^s^eth :dsc) dsc2o o-^mm\ i-^oh^t^Hk^u 

D-;i/:^^UT>hSI) tf^^feiJt^tts luiB («€5^J 1-1) 

^Stf- (^>ll«^fith :DSC)DSC200 Tf^fe^PJ 1-4 <DiJ^:^m^Um 

(«fe^Jl-5::/^y^«fe^J) 
<^m^l0-3 1 6 9 0 9^i^^tia®^n:fc^»Jl 
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^^nm 1 0 omm^t^ (i i) ■^m^Mm^\i^mfS{^M'r^Txi:y-H. 
s-io (^-iifiaxn m)) e omm^t^7\^2 5 omA^^i:.mtxm^^ 

^«>^ T^^y p-h u;v3 ofig^Js ;^^i/>9maaPx n-r^;i/7^y i/- 
h 5 1 a*sPs ^ ^ y 1 0 mmmt±mm^\^wmmm\ i o «g«iJ fcai 

SBo^fcHHbx 0. 4 umoy jvif'--^6Mhxm:kmf^W^htco zti 

^S^H^tfitf (^H^ailftMtf : D S C) D S C 2 0 0 T-^fe^J®**^Xfe^M 
^*«!l^bfei:c:5x #e»tifc^fe^J©JJ<'; x'-cji/^xSi^MiSH:! O-C-C-fe 

(^fiSiJl-6:i/7>^feSiJ) 

>mn:'^'7VT>Ym) izr^xtzimit. mm 1-5) tmrno^m^:! 
mmm i^m^mmmm :dsc)dsc2o ormm\(D-ff^7.ismmm^m 
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Yymn-.^'^vryhm) ^^:f^;ifcw^tt^ mm imm\ i-s) i^isi^i©^^ 
mmmm mm^^mmm :dsc) dsc2o o-vmmiois^T.m^um^ 

D-;v : ^^VT>hm i::i^x.tzU^^s luiB («fe^J 1-5) i:l^«0^^t 
I^Mtf (^N^^SI^ath :DSC) DSC20 0 -e«fe^JcD3!J^Xte^iaS^«iJ 

*«fe^f!ittx iRfH^i 0-3 1 6 9 0 9^^^&mi:imm^fitcmmmitm 

\^T>:fy-:r^>^A^nm) sm&mt^ (IV) nm^ti^m^^i^mmmi 
sE-ioN (MmM) sm&^t^a^s omm^^i^Mx.xm'^^^Amm 
mmLx^m^n^tzo m^xT^vu-h^))]^!. 6mm.^tjmmiJV^A 
0. 0 5mm^h^^^izmmhx6ovx4 8mmm^R^^n^rco n^n 
tzmm^o. 4 MTnoy -i )vif~xumhm:km.^^^^Ltz^ :iti\zx^x 
E&oom^mo^mm^mtzo 

(^e^Jl-lO: :/7y^«^j||) 

^ (IV) -e^^tisa^tt^smtt^jTT^^UTv-rsE-ioN mm 
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o*fflv>fema:s mm imm\ 1-9) tmm(D^^ti^y)m(Dmm\(D^m 

»y^'0'f^bt)fc C.I. If ^p<>hl/y Kl 2 2*fflVNjfc|ji^H:^ 

(^fejSI 1-13 : 

HulB («fej|iJl-9) i:^^©^^S^cJ;DSfltI©«€s^J©^ft^SS^#fco 

immi 1-14 -J i^mmi) 

liffB («feSU 1-9) i:^«l®^^t: J: D ifl«JO^fe3$J©^Sc^S§^feo 
(^fe^Jl-15: >^7^/^«fe^J) 

a:^ (IV) T-^$nsa^i4#®mi4)^jsE-ioN mm.^m sMSBi: 
siSK* u A 0 . 0 5 m.m.^ ^ms\ tx e 0 -cf 4 a i^p^a-&^ii&*fT 
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ut^ (IV) T*^$tism^i4#MrStt^fijsE-i ON mmitm emmu 
^ y u- h 2 s»aj^ :A^i7V)mi mmm h±mm^{SL^mf^&M o . 

fc:6 0"CT*4 8l^^«-&Sj5S?&ffofco ^e>ti*:^^«SO. 4 /LLmCDy >( )]^^- 
(IV) -c^^iisa^tti^iB^ift^jsE-i ON ii&mitm) em&m 
t^:iii s ommm^iim^xm'^m^mmxys ^&fc:-y->K$;i/ (s/iisnf^^ 

©^®[?^^2lcM'fb:)t7U'>A-CpH8Hy^fc^^b> 0. 4 umCDy ^ )l^-X^ 

MLxn:K^i'^^^^Ltzo ctifz^-oxumcommio^mm^mzo m^ti 

tz^^M<Dmmii:. 1 0 IKOHmg/g-r-feofeo ^fe^JOMfiltts fi-^f*:© 
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mm\ 1-18 : :/7 ^mm\) 

(IV) T*^^ti-ss^i4MM*4i^jsE-i ON mmitm) ea*^ 

©^^lft%7kKfli*U'>AT-pH8BU^t:illlU 0. 4Atm©7^;i/^-T*ig 
^lbTffi:*:3ia?*lit^*bfco ^:nfc:J:oTS«J©3t6^J©^^M*»fco #e.*t 

fc«fe^J®Mtts 1 6 8 KOHing/gT-$)ofeo ^fe^J®Mffl{ix a^#:cD 
M^^*^3&-r:iJ:*st:^So S-^<t:0^li?tt>''?^p<-^ (5) 1 1. 3X'$>-=> 

X3 h^y^UPAl 5 O-V^l^t&^m^m^i^tctZ^^s TOJia^gttl l on 

SO DSC2 0 0t?^fei?iiJ©^f^;^lES?MgS*«y^bfcJici5x 

(«fe^Jl-19: >^^';;^«fe^J) 

(IV) "T^^tiSa^SISliSMtt^riJSE-lON (MmflsM) 6a«gp 
i:?&7Kl 6 0a»as+fciP;tTig^^j^*fl^l*U K^;i/ mmi^m 

^ ^ u 1 as^ h ±mm^^^mmm\ o . i assu a o . 
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0 sm&ub:^! onMm^m^Lx%itm^mmL. iin*?aTJi4-e±ffia) 

<&^#fco^e»^^fc«fi^J©Kffitt^ i o iKOBmg/gx^^tzom^Mcomm 
13. 8-e*ofe, y-x&y-XDs/rttii©u— !f-K'>':r7-:«rS;5iajg^ 

S^»tf :DSC) DSC200 Xmm\(Di}'7 7.tSi^Um^m^\^tzt^?>. 

m^fitzm^m<D^-^)'^~~(D-ff^7.w^umm3'cxs^^ito 
jRfii^i 0-3 1 6 9 0 9^^mi^mm^ntzmmmitmm(D:^mi^x^. 
>i}-^>>m^^^m) sMM^hs (IV) xm^ti^m^Bwmmmmy 

7=*UTV-rSE-l ON *3aM«Pi:5&^:^>3Ejfe*8 oisj* 

a-^SliS^ffo^feo #e.nfc^?S<&0. 4>um©p<>:^u>-r;i'^--e^jiUT 

iiSS^^y »>A*0. SaggPAiXx ^^#H^7 O'D^&^i^bfco i>JV^T% T 
T^^UTV-rSE- 1 0N*3ag^^AtiTMi$bfc^. 1 SMM. 

4 5a»gR43«fct5t-.Kx->;M;i/;b7'^>0.0 2a»SP^Anfcm-^M^s 
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3 fim(Dy >()i^-t!^Mt^!it^x-:>x. moM^mo^Wim^mito u 

1-21 : m^mi^'^^Ltczr^ y iJ'iffe^PJ) 
!^m¥ 1 0-3 1 6 9 0 9^^St:fBi8^tife^JS«?!l 1 i:l^«©^^k:<k t)s 

«c5S:^ttM) 10 0««gPi:5$ (IV) •?a^ti§a^*4#ffltStt^JSE- 1 0 
N (MmM) 6 0aMh^&2k2 5 0aM«Btt>fc:iPji-tjB^^fti&S3l*U ^ 

ijn- h u;i/3 omagPs ^^l/>5 088^5. n-^^^;!/^ iJ^i^ U 1 5 
Sfi?$s p« ^ 1^ U « 1 0 Sfi^ J:±fBS^tt#ffi?Sttj^J 1 0 SMgp i: Tt^:*? r 
7y>MPC-7 0 9 (Mmfll^^^ttM) ISMMlaJilx jiM^Ue/AlS 
fi®i:*l 0 OMMaJ^S^U-ca^^^MiaU iIn*?^5T^i4^fflV^T±fB 

feo ^S.nfc^^^pj©^fC?«*2kKfti*y>AT*pH81[^t;:^^U O. 4/i 

^^v^^D h7^>^UPA15 OT-¥4&3|a^g<&Sa^LfcJ:il5x 

SthiDSC) DSC2 0 0T-^fei?i!l®5!/^:;^fefPMg[!&«9^bfei:il5. «fi 
^Ml-21©5j?Uv-©:tfv;^fejgP?aKy:2 S-C-Cfe^feo 

1-22 : WLmm\^'^M\^fzi^yymm\) 
^^yrvh^) fcfti^femiix luia (3i^^Ji-2i) iiii^c^i^tj^DBa^ 
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1-23 : ^^mm^'kM\^fz^'^y^mm\) 

iMmi 1-24 : ^lIgB&^PJ*^Wbfc>f xD-^^jifiJ) 
8 0 n m-e o feo 

2-b KP^rS/J^5^;i/p«^^' U l^-h 3 5*M^iP^ p< ^ ^ U 2 5 fi*aJ> ^ 
U^i?;bpi^^Ul/-h 1 3fiSai5:j3J;aft-'v^^;i/^;i/;t=3|r^-2-x^;i/ 

*UTfi^i* (A) S#fco c:©a^{*: (A) {ix GPC<©Sg^, afi¥±^^^ 
m.ifim 1 3 0 0 Otfeofco ^f>tlfefi^i*: (A) ©MH:7 6 KOHmg/gT* 
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mm (M^m 2-1) x^mmLtzm-^iJ^ (a) eaMSut: h;i/:i:>5 osfisu* 

■CpH<&8Bu^t:^^U 0. 4/£m©7>f;i/^-%M3i^-&Tie«J®^fe^PJ© 
ttl 8 Onmffeofco «:43. mm^m&iii^ 3 0. 5%T-feofe„ 
Buia (m^M 2-1) T-MJgbfcfi^ft: (A) 3 Ofig^t h;i/a:> 1 0 OfiS 

^^a®) 2oaM^a^*ip^T^^-x^;l/^9'l^[:^*ffil^Tl9•l:bfe^. <^fflbfc 

*U'>A-^pH?&81i^fc:il3lU 0. 4;am©7'f;i/^-*ai3i^*Tifi«J© 

iffe^J©^®c»[^^feo u -x& ~x D vy rnmo i/-4f- K 

^^M^^x'^r^n h^^y^UPA 1 5 Of¥iSM^g<^«!l^bfc ¥ 

±la^f[^ft©-g|5<&3i'Ci^^]|lST•«fe^Ji:^sfflS:a•«lbs MfflSGP CT-^*f 
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^^^)}/^)i^:t^i/- 2 jc- h 2 0 . 0 «M*>f>^SB-^^« 

U TSTi^T^s Mt:I^MigT*2 0«FP^SJ5S^-frT> I5(¥±9^^g 1 3 0 0 0© 

i^T^-h (iewmxij*i/yXMo I) ^5mm^ti^y^^)]/^y^^u-v 
^0. lsa^aJ^ ^e.fc-'N^' Fn=^>'>2 o oppm^^ipbtx mjpmlt 

(B) (D^m^mco 

fi-^i*: (B) 3 OfiMjgUt h;i/:n:>5 Ofig?fP^in^T^^$-^s C. I. t 
^;>t> h^;!/- 1 5:3©2 OSM^**n^Tb:-X$;i/^ft^$ffll>Tia-^b 

Ta^b^-Brfco iloa-fhtf^T 5"CT- 1 0 I^P^^<i^|iS^-a:s 

T6 O-CT- hJl'J^V^^^fcl^Sbfeo ^©^^ 7i^mititjV^h-^pli^8mm 

fcP^U 0. 4/^m©7-f;i/i5^-*3iii$«Ta«)©^B?PJ©^i(*S*l§feo 

feofco 3 0. 5%T*feo:feo 

fflB (igfelPJ 2-3) -eSUJibfcS^i*: (B) 3 OfigfiPfc h;i/x>'5 OaSI» 
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(^fe^J 2-5 : y 7 ^m^M) 

tlx «#b:5;3!)S^>. 7 5»cs-c#ia^-frfc^s ±m(Dm^m^2m?swxm'r 

^;Vi9-i[^<&fflv^Ti9-f[bfe^> ^^ffibfch^-X§MbT^f:^?et:, ^^>fc:/i 
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^mm^ntco m^i^iomm^^^^^-^ (8) a$i i. 0T-$>ofe„ u-x&y 

Al 5 0T-¥iSteTg%«!l^bfc2l^5s ¥*&m^g{±l 8 Onm-^feofeo t 
td. ■b>r iiit^dS^llftSff- (^N^^SHftSff : D S O D S c 2 

7 ^^fe^Migttt 2 1 "IIT* o o 

iRfia^ 1 0-3 1 6 9 0 9^&«fc:s«^iife^fli«« 1 tmm(D:&miix *)m 

^^^m 5 0«MSRJ:^(I V)T'^^tl5a^^4#MM^4^JSE - 1 ON (M 
m^fb^) 3 0MM«Pi:**2 0 oafigp*t:iP^T®^^gt?£^MU ^f,t:i^-> 

;i/16fig?fPs s;t:r:;i/^>-^>2. 4fi*^i:3gM?!3 U A 1 MiSPilTK 1 
0 0m*aJ^&?B-^bT^«<&^^bs ^ln>&^ST^i4•*fflv^•r±iB©HiiS^^ 
4»t:^^t:?gTb*:o iSTi^T^k: 6 0«CT-4 8raa^S^&*^Tofeo ^#f>^^ 
fc^fe^[iJ©^iC^S*7lcMfl5*';<>A-?!pH:&8Bii^tia^U 0. 4/zm©7^ 
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fee. >; -x&y -X D T-ftM® i/-if- K y r^-:&^^M^i^m^Wi-^^^ 

Dh^y^^UPAlSO (Leeds & Northrup Microtrac UPA 150) T-¥*9^^S 

ii^^sMiftftti- (^n^sfiftsu- : D s c) D s c 2 0 oxm^m<o-ff^7.m 

Buffi 2-6) (ommxm^^tz^ (iv) ■r•^^^^ss^^4#®«^4^^^J7 
7^*u7v~rsE - 1 ON mMitm) (Dif^t>*)ii^ (ID -p^^tisa^ 

2-8 : v-fe*>^«fe^J) 
iRfll¥l 0-3 1 6 9 0 9-t4;t#fc:^«^tifcll»Jl i:lia©:&^t:J; \)m 
miZ-S^^MVito C.I. t:^^>M^y K 1 2 2 5g:5 0SM^^|Si:^5; (I V) 

T-^^nsS'&tt#®stt^?jsE - 1 ON (^iSfliM) 3 omm^t^7j^2 o o 

^Wimm^n-otzo C©C. I. l^^^^M/^y K12 2^M-^^4#®?S^4^JT• 
T y V 7 ^ I/- h 5 ag|» i: JiSSm* U a 1 MSSP J:* 1 0 0 m&^^U 

m^7i^m^itJVt7l^XpE^8-wmi^m^L. 0. 4;um07^;i/^--eii7ib 
A 1 5 0 (Leeds & Northrup Microtrac UPA 150) X^^n^m^m&htzii^ 
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6n 1 5nm-e^ofco 

fc. c. I. i^^p<> h 1 5:3^5 ommmt^ (IV) T^^nss 
^tt#iB«tt?pjsE-i ON mmaam som&^t^jksoomm^fpum 

(«fe^J 2-10 : zr^ 5/ ^«fi^J) 

fiSPiliC (IV) T^^nSM-^ttl^lBStt^MSE-lON (MmitU) 3om 
MfiSBhM^AU «>A0. 5«*fa5J:<&^^t:»bT6 0 "Ct? 4 8 ^P^fi-^ 

&^t^ (IV) •C^$n-5fi^<*|^®«l4^JSE-l ON (:iaSftM) 3 0« 
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©KIIiitt4 5KOHmg/gT*feofco a^ft:0^«P<4-'^7p<-;J^ (5) 1fil3. 

aspts; (IV) •c^$tis«^tt#]s?s<4?«sE-i ON mmiijm som 

S«Pi:%7k8 0 0SSiaJ*fcin^TjSitiS[?&4i^SB^IJbT^ic«ffofeo 
•tT^Un-h 6fi*^^i^tr-;i/^>-g>2. 4 MS® J: 7 t-;!/^ 3 
MMgP JijiSS^* U A 0 . 5 figgiJ ^ § ^ f» {C» bt 6 0 "C-e 4 8 ^P^S-^ 
S^S5&ffofeo ^©^^ 2ic^fli*U'^7AT-pH?&8iu^K:iiSU 0. 4>am© 
7 ^ ;i/^-t?ig3ibTffl:*:3ia?4l^5fe bfco iiiil;: J: Bfiti®«fe^J©^fc^ 
o # tifc«fej^J0KfiliJ± 95KOHmg/gT-*ofco M^Hf^co mM^^^^ 
7^-^ (6) 1fil3. 9-C*ofeo 

(«fe^riJ 2-13 : v-if >^«^^J) 
C. I. l^^7p<>M/y Kl 2 1 OMMUt^ (IV) T'^^ti^M^tt 
#iB^tt^JSE-l ON (M«M) eSMgpa^^Kl 6 OSSgP't'fciD^T® 
W«[*fl8ltU ^5.fc:i^>K^;v (^illMf^BrM) T-*?j2Kf^^t5c^-&So c:© 

^ U I/- h 2 am^. i^i/^v ^y^-)Vt^^ iJ7^i;i/-h0.2 fii^. 

p< ^ u 1 mm^t±mm^\SL^mmm\ o . i ag^ u a o . 
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c. I. \i^^>hu^y \' 1 2 2^ 1 omm^t^ (IV) T?^^nsa^<4 
m^i^(Dmm^^^^:<-'$^ (6) *si i. ox^^fto 

fc. C. I. 5 : 3<^5 Ofi*^2:^Ci (IV) -^^^nSS 

Hf>5SMgp^)i0^*U'>AO. 5afigiJJ:*^?>fc:»bT6 0°Cf4 8^ 
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•oito 

\Cs C. I. 5 : 3^5 0mm^t^ (IV) T*^^*lS« 

^{$#d9M1$^j s e - 1 0 n immitm) 2 0 ssit ^ ^tk s 0 0 85^4^ (;i ad 

0. 5Mfi^i:*^e.fcMbT 6 0'CTv4 8l^^fi-&SiiS*fi=o)fe„ 
(6) A^l 1. IT'Efeofco 

n««F*b<fflv^Sc:i:AS"r$. «iJ§ttMS3|Bt, ^iMs^Jist, ii!6fli^3|B^, J&^JggiJ^g 
^■frfco ^^xfclx Cinfc:3 0 OfiSSU0^:4->SE«l*i:3afi|»©k^i4#®fi5 
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(^N||^^ii«tf :DSC) DSC200 xm^n 3-1 CD?!?^:;^fej^?ag^S9^ 

n 3-1) hl^^MlO^SKick D ia?J0«€5^J©^M^#fco ^fcs «fe^J 3-2 © 

3-1) J:l^fil©^^fc:a:DB«J©^feSy©^fc^R5S^fco Sfcs iffe^J 3-3 
(«fe^J3-4: >fxp-^fe^j) 

fe^pj 3-1) h^;BI©^ifet:J;DB«I©«feiS!l©^m^S*#fco «ffe5S!l 3-4 
©7i?Uv-©^f7;^fe^Mje{±l 3'C-^feofeo 

-f;i->^m7kl0 0mfil»*Atts iLUS^H^Ts 7 0«Cf»#b^Ase.s 
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*#feo -b-f Mift^*^l§ftMti- (^H^^iifith : D S C) D S 

^J3-5) i:l^:m©^Sfc:J;DSfi?J©^6^PJ©:&ic^g^lf}fco 
(*fe^PJ3-8:>r3iD-«6^J) 

fejSfy 3-5) i:^:gl©^asfc:<fc t) i«)®^ftSiJ0t0"iC?g[*^feo 

4-1 : >y : ^ffi^^bS t i ^ ) 
!^li2 000-19197 2^4^^t:S@^nfc;&&il|Blil©;&^t:J^oTs 
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;^^i/> Isaacs n-^^)iT^^)u-v i 2mm^. 
7 1 i^eaMiaSs mm^^i. m) M:^^i/>-r^UD-h u;i/^^dv-a 

□ - b U;i/V^D-^-AN-6 5&5fiS^^ y'x^;!/;?^^^^ I/- h 

h > 6 0 «aaJ^ m-&lli&^l«li:fr 2, 2' -r^t:;?^ (2,4- 

fcm?S«^s 6 5''CT-2I^P^S/i&^-&TiEP?>. 7 0 °CT- 2 ^P^^.fig>&ff oT* 

-€©2 0 ^;vx^;i/>r h > 1 0 0 MMIKKi^ib* U 3 0 >K 
fe^i^tl*»e>MET6 O'tll-^Wa^^^^^til^^U. $f>CO. 4//m©7^ 
PAl 5 0"e5pj^3fe^g<&i!8^bfei:c:6s 1 2 0 nm-efeofco 

-b-r u-m^^ (») S5{i»^SMft«ffl- {^mM^mmwr : d s o d s c 

imm 4-2: X7 y ^M^IBJ : feffiH^^fc: J: S ) 
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. p«^^U;i/^2 5«figg. a^PS*&^JJ:bT>'t-:r^;i/0 (B«jit (^) ii 
CDtert-y^;i/>'1-3r:^i/:t^^h3:-h) 6. 5 figgi5©^g^^£$±l3©S 

-ei 5I^KSJiS^«. mMMmmifi7 QKOEmg/gs 

1 2 5 0 0 (^^a©«i^tt>;';wi-^x-$/3>^P"Th^^7>f-fc:J:§) 

^ 15fiMSP®c. I. if^p«> h:5^;i/-l 5 : 3h±^©*;i/Ji?=^^;i/*^^ 

lffi^Jl^*iiP^TpH*3'-5 i:u ±iB®>b;i/>i?:^$/;va^*t: 
-;H^^tfi^(*:*TO'fb^-BrC. I. h:r;i/-i 5 : 3{c:@*$-erSC 

•>A*l§^R*llD^TpHS8. 5-9. 5ilU ®fc 1 I^P^^t^^§i^t:J•fc^^ tK 
^S|g^AS2 5%i:«:5J:^t:KgbTs ^^.tO. 4jum©7>f;i/ 

Al 5 0T-¥^JlS^g§tl^bfcfcC5s 0 0 nmT^ofeo ^ 

fe, -fe^ n-m^ Mfl^Mfkitt- (^NM^5S^«fh : D S C) D S C 2 
0 0-??«6^B)©5!f7;^ii^sm<&SS^b;fei:-5x l§e»ti;rc«6^j07t?U"T-© 
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luiB (Jiffi^j 2-1) -^mmLitM^i^ (A) 3 omaasfc: h;i/x>i 0 oag 

^»*iP^T^S»^■fr^^^^^4^3^Vail Fast Blue 2 6 0 6 (:tUx 

lilTKl .O OfifieP*?jSTbTa'fb^*feo c:©ILfl3i^*MjET6 O-CT-h^l/xy 
*U»>ATpH*8io^fc:ii^b> 0. 4/zin©7>f ;P^-«3l3i^'&TBfi*)CD 

<^®fc:7j^ u "7-3lAJils-&bfcM*^os^^i> 

wo 9 9 5 1 6 9 a^tf fciRfPI¥ 2000-9598 7 -^^ffi^HJIg^?!) Ill :|3 J; 

sjs&^fcx 11. 4g0ffi^g^:^^U'>Ai:. 2 8. 0 g®;^;i/7T-;i/^ 
o*C07kl 2 o ogfc^&ttaa?^^^ :^;v7T:::;i/m©i^:?'^/-e^Ail*^^^ 
*x ^cifcx *-7n>:/^5'i?ii3l4T?$>s^~'><>c 2 0 og^isinu mmo 

^^bfe?g-&«^<fex^y-;pT- 1 2mmv ^ :^\y-mmLxm^mnt!^f^^w\ 
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r^y'J^^l/^ais 2. IgommWti-VVt^Ats l 5 Og©7ki:*ti:jli5^s 
^u;^^^^;l/i:^ 2. o g(DT^^))imy^)\^t^ 3. o g0j8i>r:t>2K{3^ 

iPbfcl. 0 g©4?U j:^l/>^Un-;i/2 0 0 0^ y u;v 
KiSi:©^B^tl*2 O^ij^JtTiSTbfco iiixfc:ii?a[K* U e/A 0 . 2 2g?£^ 

felT©iffl^**-rS'r>^(mi-'^3 2#M)%ife©iSf^t:J:oTilSibfeo 
^^^)^ ^libT:fev^fczKttii<**x S#bTV^Stt^t:feS±IB■c^#fe«^jepJ0 

Tia^ 1 +® 1 " {i^JI«?iJ 1 o>f "Jt 1" l±itit«?!l 1(D^>^^^ 

tl-etimU ^ l©^fe®#■t:l3J;tJfffe©^©#■^t:oV^T%|qI^T•feSo 

TIB^ 1-^32 (fo-f >^mt:ii-rslfe^ild:x ^mM(D^ >^±m\iin 

5o ^9>^fc:^ asllP-rs^®tJ*f[M®SI±s «feSiJ®^>^*T-®^Mfc^®« 
^^PJ® ^fc^® SJf^^^i^** ^ tf-S: ^ ti ^ o 

>E 10 10 (B«ib^X^M)s :t;b7>f >STG (BM-fb^ 
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B V P - Z mr-m^^fitc CDT*^ 5 o 

HJiS^yo-f ASPA^l^•rJ^^^ 1. 0 c a 1/c mH)l±-??fe:5„ 

^fei^Jx ^ ( 1) •Cg^$tl5^-&!^:j3J;t;fiC; ( 2 ) •^^^tlSfb^i^fclibTs 

[1-1] : (1) •^g^^tiS'fh'&tl-CfeoTs R1fi^:t^>^)]/m'^$>*). n 

[l-Zlr^dCD-tf^^tiS^h-^T-feoTs R*Jt-:r^;va"C*Ds nAsi. 

[l-3]:^5i(l) -^m^n^Ha'^m-^^'oX. Rijsi, 3 

[l-4]:S(l)-ei3^$tbSfl5'^t?*o-Cs R*J^vr^;i/a-^*Dx nIfiS. 

[1-5] :5a: (1) tg^^nS'fti'&J^T-feoTx R*sn-^^$^;i/»5 0%i:2- 
3^f^;W=¥e/;i/^5 0%©S-&-e$)t)> n-'N^i^;V©n*s4. OTn m*si. 

;k 2-x^;i/^i|rS^;i/i:^icMtt^||K*U'>A-e$>So 
[l-6]:iC; (1) -eg^^ns-fb^tiT-^orx Rit>»ls l-i?^^;i/:/^;i/S-c- 

[1-7]: (1) '?g^^nSfli-&«^-^feoTs R*Sv>^p^i|re/;i/a5 0%hn 

[1-8]:S:(1) •C^^tlS^^tJT-feoTx R**:^«5i-/^>^;i/*5 0%hn- 
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[1-9]: S (1) •C^5^tiS^b-&«^7?feoTx R*se/i^D^^i/;i/*5 0%i:n 

•T?fe?)s M*Jl!Kr>^-e;AT?fe»)s n-'s7'f-;va©ki>S3. 5-em*S2. 

[1-10]: ^ (1) T'^N^tli>^b^t)T'feoT> Ri>in-^:3ps/;v^5 0%i:2 
-ji^;i/^i|ri/;i/S5 0%(0®-&-efeDN n-'\^r^;i/©n*S4 . O-CmA*!. 
0-??fe»)N 2-x^;i/'\^ri';P©nAS2. Otmtfl. Q-efeDx n-'\^i';K 

[1-111: S (1) ■e^^tlS'fb^tltfeoTs R*«i'^D'\^->;b^5 0%il 
[1-12]: ^5; (1) -em^tL5'ft;-&iK|-CfeoTs RAS;f^:^'>^>^;i/S5 0%i:ii 

[1-13]: (1) -^^^^tiS-fb^^feoTx R>{>sn--\:^S^;i/»5 0%h2 
-x^;i/^^ri/;i/S5 0%©a-&-l?fet)N n-'v^i^;u©kdS4. O-^m**!. 
OT^Ds 2-x^;i/^^>>;i/©k*s2. Q-^mifil. Q-V^t)^ n-^'^i^JK 

[1-14]: ^(1) •^^^tlS^^tlT-^cTs R*Jn-7^^;i/»5 0%i:n- 
^y^;vS5 0%©?g-^T-$)t)N n-:^9";i/S©k*s9. 0-Cm*si . 0T•$)^)^ 
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[1-15]: ^ (1) -^^^ixS^^i^T-feoTx R*«S/^D^^ri^;i/^5 0%^ 

0T♦$)»3^MASll^7'>^-'>AT*feD^ n-^7*^;i/S0k*s 3 . 5-emi{)i2. 

[1-16]: ^ (1) T^^^nS'fti'^tJtffeoTs R3&*:^.2r-'^>^;i/aT-S)»)N n 

[1-17]: it; (1) T?^^tiS'fb-&i^"efeoT> R*^t-:/^;^aT•fe^)^ nifi 

[1-18]: if; (1) T♦^^nS^•^!^T•fe■:^T^ Rib^-T V:/^;i/^-C$> nifi 
3. 0-em*si. O-C^oTs M*ST>^::iT-e$)5o 
[1-19]: ^ (1) T•g^^i^Sfl:•&^^T•feoT^ RASn-'v:^i^;i/»Tn}&J4. 

•rfe5*>001 : IM-^i^-CfeoTs MJi*U<>At!feSo 

[1-20]: (1) -e^^nS-Oj-^tJ-^fe-pT^ RAi^/^P^^^;US5 0%^ 

[1-21]: ^ (1) ■C5^^tlS'^b^iKJ"Cfeo•C^ RA*;^;t'^>^;vS5 0%J:n 

OT*$>t)sM*»5lli^T>^-'>AT*$>!5s V^>^;i/^©nA$3. OfmAsl. 

[1-22]: (1) *C^$tiS'fb^ife)-r-feoTx Rifin-^^i/)]/&5 0%t2 
-3^^jV^^i^)Vm5 O%0m^'^^^s n-^^t/)]/(Dnifi4. Q-^mlfil. 
OT**>t)x 2-x^;i/^dpj/;i/0nAS2. 0-tm*si. 0-efet)s n-^:3pi/;K 

[1-23]: Si (1) ■^^^^^S>^b^t)T•feoT^ RA^i^^ 0'\^$^;V*5 0 %ii 
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[1-24]: Si (1) l^m^tl^i\j^mn^^X. nifi ^>^)m5 0%tn 

[1-25]: ^ (1) -r-g^^tlS^^i^-r-a&oTx RAJi/^^P^^rS/^baS 0%i: 

[2-1]: aS; (2) •r^$tlS'^b^i^T•feoT^ nA* 2 "CE Plii^V >5j-^ri/CD 

[2-2]: a; (2) T•^^^^S'^h-&tlT•$>oT^ ni^O. 8T-E P{±j:^^>:t=^ 

[2-3]: 3$ (2) T-^^tLS'fh-^i^T-^oTs nAS4T-E PttJ^f-P 3 
fc:^ LT T'P 1/ >:4-^r5/** 1 ® JtT-* So 
[2-4]: ^5; (2) "T!5^^nS'fb-&t|-CfeoTx nASl. ST-E P{i3:^l/>5}-^ 

[2-5]: ^ (2) •^5^$tlS'flS-^"tfeoT> n**2. 8T*E Pttac^l/^:^:^ 

[2-6]: (2) •e^^n-S'fh-&t»T-feoT. nIfiS. 5TE PH::c^^>;t^ 

[2-7]: (2) l!^^ix§'fb-&!KJT*&oT. nA^ 1 OT^ D E P^x^l^^^^- 
^ri^C^t-CfeSo 

[2-8]: S (2) T-^N^nSib^t)T-fet>-Cs nifi4. 5T-fe!5x EPJix^b 
[2-9]: ^5; (2) "C^^tlS^-^i^-efeo-Cx nAS4T*. E Pttx^l/>;^-:^ri' 
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[2-10]: ^ (2) T^^i^S'^h•&^^T•feo•C^ EPASx^i/>:t^i^3 iirn 
t: 1/ 1 ©il^T' n AS 5 o 
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